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th» of pi^f*a oompmrl«©» 1 » ft 

Kxvpft^ ft«ehal<jiaft 0 t psyahologiftftX and payftfeopl^ftlftftX 
•oftllng of ftWamll* ttm n®«ft of uppllaftbiiity of 
tliift stttliod i» ftjttftodftd feo raifltlng «nd ioaXIng of 

injpfftotjiipft ftftliiftftf ftsd of ioathotl® fialuoiii TiftoftXi 
«odm»y and tiftlo flioaif fttftl^ntft t^oppooftftllnft 
tapylni aiwdoa 0t oplBloiui on of aooiftX 

l«po?ti«infto ftfton a* wwPi loXitXon oOo# 

It ttight pftplftoft thft Iftft* aoonrftto wad low iralid 
pvo««dftVti of rntlag lOftloOi ^V 0 
pad ftftoftfftto pfooWftfftft of ftoftl'lni ftfto naodod* 


oatiiod of pmlfod ooB^pftViiono in ft dioooft lafttlwd tof 
ofttftlmlni o«»itnoftl ofttlftftfto* 4^ m pofi^ftloo of 
Itoiift w itfonJNi I dft jo^^lNld ii*oftftoo Of feoltoo tiWft 
H-yy OftHOf fttiBlOl’nft 3« do llltft OftftllOd Odftlld IPftiy OftH 
ppoifido ft ofJtftrlon of VklMitf ogftdwd iWiiloh to - , 
0mm ftft^ 0 # tdo loift wi . 

Htttwft* vt «*!*»• iMwMt v***va»t- 




t*t w 




IsImwwi 1* ow* iat>j0ot;ion oJTt^n i^al^CKl 
a 8 a 1 n«t %hi» aefehexl ©t patipeA oompaM*on»* Wh»a thm nuaftiajf 
of mtisnsklt i# 16 thsix 16t nuwbor of p»ir« 

Mrlll l>o 106 Of aiofOt aM>tlio6 of palfod aoopafloono 
t»oooooo o\3ttidfcMWP»orao woa otliof oxtfanooua footof^OK aooh a» 
fatiSUOt feorodoo ®to» ontor lato tJi* pfoa«»«« ‘£t»«w 
oxtifosoow® fiswsi&ofa roo’Hfl.ot^ fcljw appHoafefilthy of Ulio 

aiatho4 Of pftlf»6 ooaporifloii®# tJio paljfod ooaapaflooaii 

is one of tho boot mothodo of ooollog* biit thlo oetlsoS 
lo gonofally foaoBwwoittod oaly wboa WiO xiootoor of 
OtllHOXl 1» 16 Of Xo«»» 

SOfOfOl ObOft out pfOOOtltlfOO 08 OiO of 
pftftlftl polw# Of tflodo Ofo #««60ot04 fof tlio «••• 
olioti tho otisttuXl ofo lof®o io ifwiii^of# •© tliot 
labouf iowlvtd in oak log oco^afl«loo* i« 

Xo %m feM» ata^f tho aalo ©bjootiw la to ooopofo 
tia motftodo oatog Co> Poftioi paif* lb) triad* mA 
(*> guadatgiloto olth tho ootkod of palfod ooM^artooo 
la ^loh tlawi oon^lo'to «ot of paifo uaad» ttm 
ptiirpoott 1* t» kooo a» to o*i*t oi^oot tlioao foo» 
aa^oago gif* tiso *mm Fof^lto# 




Jiswotoo* a 4 k b) poibltakod too 




r««»iir<sh pa(NiJp«jit whioh iHi d«wl®p<»j4 tha lAW 
aCMBp^LZ^ftt^lL.'VP piSWMWiB tjisli £^T K 

tttlmulLutf 1 thi«r# t« a»«ooi&t«<i « 5 bb>«1b 

a^uMi4 JWdal dtlsaplaslnatlaa pt©o«»» «n a p^eii0S*>ttl» 
ttal ttontarswum* Hte daflnae th» dlearJalsial pj?oq»a» a*» 

« that proaaca i>y udiloh ttha oyftaialiMB Idaafelflo®* dla« 
tjlnguishaa or rooota to «o diaerlmlnal 

proo«f#o oHangoa from tlaa to t4»» due to laoiaentary 
iTXwatutttlona In organlma* ifft furtlier asaujsea that 
the dlatrlttttlon of aXl dJaariwfctjeX prooeaeoe arowiMid 
by stiaulut 1 %0 nowael about the iwodaX dlaerlwfnation 
proo»e»« Ihta dlatributloa h»« aodial dlearlalnetlon 
t* aa mmn or aode and dlaorl»laoX dli^eraloa ♦ 
Suppeee there !• ansother atlnuXua whloh le eXeo 
to be ^twated with reaiH»st t& the iaro® attr^ute ai 
atlisuXue I haa beea. Jitidgad^ Suppoee it Ime ee the 
tsodal dieorlelnetiott prooeee end e» 

dlepereioh* 

Sif»s^ the dieer'lelaetX prooeeeee of the 
atleuli 1 and I ere aaaieBed to be noneeXI# diet^ibuted' 
the dlffereiMpi of tlaie* rariebiee ere eX.io eoreeXly 
dietrlboted with *« dieerSmloeX dtapereioe 

L„.jnr r r "> ■* 

irtlWiPli.■+ dj 



i« the e-tehdeird 





^ tm «tftndai?d deiriatloa of tho die- 
orimiiuiX pi*oc0«0O»f 
<ijs %it» otaodafd deviation of the 41»« 
o7iinlne3» proooasaa 

tljo oorrelatlon b«two«n and 3^ 

The a<s«.lo sopai^atlon botw®ojt> atlBswll 1 end 
1 la oxpraBflod by Uliuyston® an 

^ — 'a! X i I 'cr-. <j^ 

mtmtm 1$^ «nd am Biodal dlaorlalnatlon 
,ftyooo«ffo« Of attumll 1 and 1. t»o tain® of novaal dovlato 
oowaaponda to tiws propojPtioa of oomparatlva 
jndioiaanta that to, the proportion of tUaao i 1» 
jndcad bettor (or «r«ator) than U fwthor 
aooni.^tlona that for aU 1 and 3 ind oqaalW 

of Inter*oorrolatloaa = r) oe find __ 

ynrthar eo W aoanwa a oonoon wit of ooaowewont In 
owh a wy that 

■:f IS 

Hi 

yron'thla it fo3thowa ^at iKIie oww doa^ 
valw fat the ltl» atlwatoi wy repreaentod by 




THitt JPdPBs&lo. Is teslpirtil in ^h® 

seals va3.«»« atlimaU from tti« Ktiowlsdgo of %li* 

Ih® nwuBfeoi? of oo!0i)»l«ti« palyo of n stla^iXf f® 
giwn by • If thoro ii^ IS blion thm 

oorrespoxiSliig nomber of oomplmto poll's 
In tfm eomploto polfo* If thotp® are n ablmnll bbo« 
oaoh otlflmXoa oeoors ono® oltb n^^-l obhar atlmnll In 
tsbe &TQnp* It ii»«*iii» that oirary stlroaXma In th» $mm 
has i^t o^oa^. ©pportimlty to ooatto ntth aXl rowatnint 

atimullw 

mw »»t*Cl»S4> has atmn a aahaiaa of 
piwflSBtttatloa of thaaa oomplato palf» t® tha 5o^«oa* 

E« oivoa ♦Optimal* ©rdaro of prooontatloiti ^ paly* 
for tha nwatoaf' of atlmnlt from flYO' to aofonfeoam a* 
wall a* a gaaafal mwtbo* to* oaXontXatln* ♦optimal^ 
oy*#y* psm*antatlon« 

3*1* oydof* af* ^Optimal* In tha aonmt ^wit 

li>' atlwiln* iipiiaa** f'lfat ^iilf ti#’ 

pair* of tt t* m m««ba*# 

Cit>p*ly* -mm -to atp»^. af# 

iQittyfiaMiiy imipiiiPata^ in th« oyday* of pyaaaatat'loin*' 

'- ■■ t*»wfa ia *0 4UMiaat^la pattam af 



mtjwu pkim 


kWf tn if ti»3W» 

w*ti *i e«tth «tliiiaiu« ©oeuTfl with ftll I ^ 

titMl Xfei# ilk lafttr 'fell® Oit#® KHifell pw?feittl pJfcilP'®* 

la %}m partei®! paif»* kmah ie nafe pftiwa wlfefe 

ftii feha afeJ3®jp afeJiBHil ©f feii® bufe wSfeH • 

jfaw 0f ofeiw>3p®* ,SaMw®f®f' feShi® aistttoar af feittw# afeipalua 
aaoura i^lfeh ©tJ»r fffelsmll in tafeal ©f 

papfeiai p«lP8 i« gtwa by t feofeal 

tnsgnbay nt attmli iwai a i® fel»® ma^«y «€ %lai®« aiwib 
ffifelwi ff?!**** a®®few® wlfeli ofebar®# yaffeliil paiy® ®f® b^aiaaoad 
ta teiMi mmm feiwife afeifflala® ««fea <wiaftlly wpwi«®afe«A 

ia feb® nab* 

gapixayfe mi QlivnT gaw ^ af 

A®fea for forsMifeioa of parfeJai paiy#» k iHtfe ®&afe®imi 

aufiftHir of pairs* ofibloli woiaM poroife oa®^ aaigsoy 
of felii ffoop feo olfefei ofebor® o^oai Mtoor of %imn* 

tofeal aaabor of «ofe« lo oooploto poirin* i® iivoa by 
i | * 1 ^. j «^fo a i® felio soisSboy of feobol io fell® 

fM«v* Shm « iM» t« imUimM cm* ac MBttMM'WniWa 

^ poly®* tf febo' newlMNr' of t# 

bob oooM ooootiffe of 3i potf® ®bi 'tii oooiy ' 







S#t 1 

a«t a 

itS 

XfiS 

S|« 

a»4 

*»* 

«•« 

4j|t0 


«»l 

S*B 


If i« mi utlsmXlf ttmm 

tM Xft«t m% mill milif p«iv«« tlM tm» 

A 

n 4 » ^iMis 4 wlXX im 000 9»% ws& tliA 

im% will w^atwla Half trim J3snlb^4f wf Iti 

«©ai^lwtw iwt wmwli #ii«0ailiiui s#tw 
twtwwt Utollw in « fenlf «4t* *l»iy i« 




Ma CO}»&i<lk And SsAtmA <19^} and Ma Comiak lAid 
HobAirtA in tm Al0A«3.y r«lAtAd pAp«rAt various 

saiiodultts partial pairs satraating various balanosd 
sots systsautloaXlsr trm tha original sat of aoaplata 
pairs* iJrigitMlly thay took tSQ parsousi aa^loyad in a 
Jfastory at stiaaiXif whi&h wars to ba ^udgad for tkair 
off loianoiaf in tka vork by tkair suparvisors, so tlii 
rating task was assigned to tke foraar^ under wboa 
tbaea do parsons alraady asrkad* pairs of dO 
parsons sera prasantad to tkosa iudgas* From tMS|^ 
information for various sets of partial pairs» vara 
oellaotad and oorralations of tha partial pairing soala 
valuas with saaXa values obtained by ooie^Xata pairs 
mara oaXouXatad* tliey found that in pXaoo of aoi^Xata 
pairtf partial pairs vara almost squally affaetiva* 


Ho dormij^ and Ssoiino ClPdil also gava a 


systmtio jsstksd for gattini partial pairings in vikiib 

' 7 f y fr 

as loot ion of pairs is random# dll stimuli ara randomly 
aasisniid to poaitloiui along Wfd«f« of- its iiiiiMnt 

II l- V' / ' ’’v 


matrix and tkan salaetlng sats of matrix diatoiMls# •« 
that all stimuli antar into tus smaa muabor of ooagtrlsoimiv 
fbay took a group of 30 itiamli formad four sskodtUftg' ^ 
of partial pairing* by tim same mstnod as follaog'.jK 









Il9f« mis pMW%iAl ffl»«a» that « sttamlu# 

ia palirM with a ©ut ©f h othar ati«w-ii whii© th» total 
H^potip ooftBlfita of h 1 attwuli* Thia notation &£ laajptlal 
paiplag la uiad hy pyatloua woTkara Iw tha fiald* Iftoay 
foTJtod that tha ooyyalatioaa of aoala taltiaa ottalnail 
by variov»a aohadi^ilaa of partial pairla* with thoaa 
obtainad, by aomplata paly logo ara 'alwoat dlraotly 
p3Fopoytt<M3al to tha osMibar ©f aata f roa original 
oomplate paly aata* thay uaad In th« partial pairing** 

Plltar (1933} oondaatad a» aaq^riiaant to find 
oat aorrolatton* batwooa partial pairing and oosa^lata 
pairing* after dontrolllng rotor m*roll*blllty 
o*porlffl»ntal3y# found oorrolatlona r^lng trmm 
«Sgg for gi49 pairing* to #999 for B4«9i pairing*# 
Ar*rBga oorralation* for Ut%9 pairing* imrlod fmm 
•9$ to #99# aallabllltlo* of 14i99 p*lrlag*«aing tho*o 
partial pairing* that woro ottnally abbrorlatod and 
amtually oaolualra rangod from «999 to *99#* 

m Oraokon 11939} niod 99 loh olatalf 
a* atlnnll* it* forwad partial pair* ranioa^ iilootliai 
on* *ot o^ ad^ original 19 aot* of 9#' 39 

proaontod '19 'fot* to fi^ra* ^ . 

oorpolatdfi^ of t99 iM^twaon aoaloaal^sd* 0li9,ftljR9d 3y 



• 10 ^ 


rundoffilsr »«t 4t partiaX pali>» and oomplet# 

palt^Q* In mix th» a40V« atndla«t tha data utiXiaad 
wa^a axtraatad fpom aooipXata pairing aatriaaa* 



EaBi>P CXEi9) efi^irlaaXX^ aoo^arad tEft ooei^* 
lata pairing of 30 atiauXi and f iva partial pairing 
flahadulaa* Ha n«ad ior atiaa;iXi 30 natianaXitar group 
a^an nap# Paan axtraotad from tE» Horgaidua 
aaaXa nf aaaiaX dSaganaa eX34t>« H» u«Ed IMapandang 
group a or 10 indopandant ratara for aaoh of t3tm »%% 
rating aohaaaa* 






foimd follswittg «©ry«3.«tl4ina» b«twwin bh* 
fioaI« talwta obtainad by partial pairing and tbnaa ot 
oonplata pairing# 

0rotqi r 

A 

a «ix 

C #93 

0 *Ba 

a .T? 

la famid that wltl tba a@i radnatlan in 
gba nBBBbar af pair a# partial pairlna# iwaultad lad aa 
bigb aorralatlaiwi of ardor #91 wl<^ (MniIo folaoo 
obtainod from aomploto pairing# Ba rowaraod tint in 
prarlaua atndioo aorro lot Iona warn found to bo 
oonparatlroly high but It wbm duo to tba faot that 
tho data afxtraotod fro® ooi^loto pairing# rora utiliaod# 

Allan 1# Starry» olo® oapirioally oomparad 
partial pairing and oomploto pairing wotbada# lla otu^ 
will bo diaouaiod labor In D^o ahaptor# 


A triad o*3MBMiiatd thraa 

(1918) roaaiteod that it la raadily i®iparodt tliot tfti _ 
partial pairii^ taoJwiiato deod not fulfil tlo roitutrtJ* 
moata cor balo^. ^ tna.-WiwatSi^j)^ 





ftliiaull thfct balaftetd 

l>Fo««iitfttion iKsuld h«l|> tfejft ^ituetlon, vMiw law 
maahmv^ of atlaull uv to bm aaal«4 with a-qiaal aoowa^aay* 

In thla i>raa«ntatlont n fealanoad triads sarya 
tiia purj^osOf nSwtx oorfaspoad!ng oonplata paifs a*a gn 
la nuad^af* WojH of tija jiiidgaa Oaaoiaas lS/’3 of orlglnalf 
whlah tlw oTa axpaatad to aacart la ratiaf of eooplata 
pairs of oorraapondlag ati«aili« 

V*V*R*Ball obtains^ triads by oyollo amsaars"' 
tlon of eonflforatlon* m glvas solatloa triads for 
n 9t aif a?, sa# os, si, ay, ta, aa, ts, ai# 
@7, PS aad aa, fUa aoabar of triads for a gro^ of a 
atiwill is glraa by tbs formula # Soil l^s» 

glvaa tba solution triads only for wMeth ara odd 
aultiplos of tbraa, nM ara lOOt 

aosyjMiiaaH IfS® 


allf^ a* Slar^ UW) ooaparad tbow tlwao 
oatbods of sasllag !*•» soap Iota pairs, partial patr^ 
triads* as solsots^i dswl^ad stilissit o itsl^ 
of ai^arant sits oonfpo^aNi by Oraate^t ilSi 

f»at oyS aa wltsitooys of psysbsloiS* dspar^RSPSt- -of' 

I!nf4etp *“**“*’'■ •** «***»^ ■***■ ****•**• 



#13# 


3J piifB <ind pftptlal pair# 6»14 wi3W fofwad 

«a «ugg«»t«d fey K#p(phftpt awd Olitap (XiC^) «ad Olivepd^fia) 

r©y tpiidi th» mttiod u««id wtfe of Ml a« «ag«fefetfed fey 
Sehu^ap# Tfe» rating waa dona In alx •aaaiona 
ot 90*30 mtimtaa* for aa«n two Indapandaat grot^i 

ratad InaapoaUiantly in two iasalona* Raaulti of ni» «t\i^ 
arcr notad feolowr* 

TJja ttndorllaod figurt# aro obtaJnod aftar 
applying aorrootlon for attonuatlon# 


ooRRguTJOs mtmm scaje omiaso 

nag DtPpEllfgl' MSfHDDS OF SOAl*I®0 


Hathod 


1 ,> jy ii,..t.iiiii a aiiiaa>M i aiw 

fartial yrlada 


•Oraafeartfe 
original 
pairing» 


Coaplat* 

pairing 

«S» 

M 

M 

#B0 


Partial 


4fl 

tSS 


triad* 



M 

6 

: _ 


l%f W onfeiltNl' ■ 

tfedt rwifwi feotwown M **sd' Sli gfendy 
^fy w^ Utal tfen uat of partial pairing triad* ara 






In iii» «xp«riii*«ttt Bali*# 
i wi t^tioid wrb uaRd to fora sots of balsj^ood bflRd® of 
Rtlmuii* Xi«i mth&d la appXloabXa only wiwii ttm mwtoay 
of a Is 044 aialtiplo ©fa* CX04O) oxtoo4ft4 

ths pfliiolpla of oyoXlo owiwiarstloo of oonflgurstlon la 
hlo paper oa esnuioeipstlon sad coastruotlon of bolsaoed 
In oomplets bXooK confIgurstloniP* * By Ms aettiod^ 
bsXanoed triads oaa be obtained for «XX aooh a for 
whlon nCa*X)/® la an integer* 




TBouih tftere dees not iwe» to be any stndy 
on the use of Quadruplets for sealing» here the lawsti* 
gator aade use of a balanoed set of quadruplets also for 
sealing* the idea eas to try a sitti»l« extension of tfee 
triads teeimious* The designs of the balaneed qmwlr^lets 
are provided by oohran siM Qe* in their dlseussion of 
balanoed inooia^lete hlo<ms design* in tn* Qusdruylots 
list}isd» 4 stianli are preiwited at a tins to t|»^_ 

Tha effeetire**aass of the i»thod ha 

aoi^pafed with that of Pn othef losthods# 








( m ) pftiHac 

Cb) patf'lJa* 

(o> rria»l« 

£d> 

Pur A ««t of 3^3 Aotliriti«» i« «»3.««b#4 

from bh* lAiBW# ttma aottvltlOA ©f youm ^ mit^U 

doMign wa» U8«d bbAt mad© It popalbl© to ©oa^par© th© 
four mathoda* 

(a) aa i^wd ©«t four gmm» 

(b) a* maad on tha aaiiia i©t ©f boyi# but ’irlth 

tHa ^tjatarbaltnoiug ©f ord»f affoot©# 

Bev© m paaaaf^ liypethaata i» tbat tij© 
mathodt uaiog parttal palriudt triad© aad ©uadtap^^^* 
luinalra I©#© tiia© ©©©parad to opw^lata pairlug a*sd 
©ould giw wot® ©f la®® ®*®*® radblUR* ©ad i©a3®*b©l^®» 
til* atlaull^ tiii la'watigator l«MI aalotttad th© It 
atlmuli miilob ar© a©tl#ltl©® t© b© rasitod ^ O'fdar of 
profotonm by tJw atudaula# fbm tmm my b* a lari® 
diom^omnt mmmg atudaatf id tb® »att*r ©*“ pr^raa®** 
tm ttmmgnUf will mo im ^ utfomoM tocdasiiou©# 
ooapaf* to iib^,a aitmatiad* 




plm »9 of oewpioto tho u«o of wMon l» ge»»r«iXy 

XifflXtod to th» o«l» oh8H?o tim owobop of atlamli 1» oot 


Xarso* 




I 









^ ttoli *»i3i#Ot tkllSA nf 

e«ti4»i« thm ittftCtiod of pmtTM «na otaior 

MitliMa I»0f0 Of* XilKOJf^ to i;lwi foifly »a««f»to »®*5» 
ir«Ita»o fof ti» vorlooo ootlvitl## piofoipipod %y tJb» 
otodsntt* 


ay 1^08 QF 

Foi* purpow of t&S« itody* o» d«fii^ 
lolottf* tli»» oo tlso tia» otodoftt* sot to tHo iftof aooits 
itftof fintisiloi tl»ilr ooXlof* hoof® oad doing I»«» 
^ooigmintt* Xhofo aqtifJtlo® of* tt^n into oonoidof*^ 
tioog ta oSsidti itodoat® ttsaollr indnago for mmtml 
rofroohoont or rearootion* 


ffeo larootigotor rloitod tt» •it’udonto of a3jt## 
XI la ttm «I«it«*r«o»» «ad toUKOd with th»a «^oot thoif , 
ii«tlviti«» in tfeoir loloaro imm* so w^ofoi^d th* 
otodoato to Btm tnforwotloii)* tlmtf profoifoaoo* 
to th# ostloitioot irtiioh tljoy wiih to Si«loIiM> 

tl«iir ittisiQpoot 

tMr to#* fOt tfeo fotaooiJOl i 


ill iWii iotfwmioo* 

|t| tiM' 'do fooi dl^blNl ' tlitiiit 

.loifapo tUqiO offitloiMOO^ 

If |ut«ottl*^ ^Utiom sfto, ^ 

" " y.>o'lofitel*'■ 


i ' ’ '''* '-" i. 






*3.9* 


there wee e good l*rom the*® the list 

of aotlvttlee we# pipepared* Aoeordlag to their prefereneeK 
the aotlvltiee mere Xleted In aerial order* Moat ef them 
ladloated that they dteeote at leaet one and half hew 
In the eyenlnt ranging from 6 to @ 9,^4* total 
imaher of aotlvltiee mere tT in the Itet* 

the deaign of experiment mae aueh that every 
Itadge (atndent) had to reapond to few forme of the 
oplnlonalree Ci*e* oomplete palre» partlel palr«» triad## 
and ^oadrt^^leta)* It we# not poaaihle to ftoleot a large 
snmher of attmall for thla partloular experiwant# 
heoaute of oortaln preotloal dlffleoltlea In admlnle** 
tratlon of i^e opinlomairee* It we deoided to ael®ot 
Id atlmull* AS thla 1» net o^ amltlplo of S* Ball** 
prooednre of forming a balanoed aet of triad# oould 
isat be used* Boworer* from the halaneed inotmiplete 
hleoK eonfeguratlone preaented hy dompan and ®o* Ih 
thetr ho<^ on ^Bjsperlaiental design'* # It me# poaethle 
to get a halaneed aet of triad# for thla eaaa of 
n IB* 

■ . U i 

Out’of tho protionaly prepofod it 

aatloltloai m aotlritlo* hiii* 
mOf* the more, preferred t>ha» othori* ttoioo uoro 

it'' * 

gwrnu^m ;*B| to*M •«* w* t*w* *« iw<w4t» 

■■ ' '^r f lif-ft 






intio mm i 

3.» « fila* 

2*1 Sliigfag mt playing • wwtsloal ln®16*'uwwi%# 
3» (Se&slpplag iit%h 
4 * W«lkiaf in open 

a aatiab of orloftEOt* Isooteay ato* 
4« Haadtns magaalaaa* 
t* Baadlog nawa^papor* 
g« A«agin« ooaaXi# 

9 « lii»t«nalni to fadlo# 
xo* Chtt*Chattlii« with faally aoaibaf** 

U# EolaKlng plaao* 

34|» PlayiOi out goor gamoa# 

3g* ia-4oor gaao* Coafda* oaiffoa 


poa propwplttg tha aoluwi* of pr*»«atottoU| tho 
Saoootlfalof uooo tl» uwailMit*' of otImXi ao tlirou tu 
tfeo alwjifai Moatloaod li#t# Poisf fofWi of opla^tosasotioo 
afo to !>o piNiyoiPOd ooffoi^ooditag two tiso fotsap wotlisda of 

ioaliog* tlMiio aptt doaoaftod Oolow i 

\ 


11^ <^«f!X»to. potf foPM* total lioiteof 
aoayloto ooffoo^««|titl to M totlo$t|o« ^ fit 

»»oi |3t0i!ii ,i|if «*t^ o o«lwo*o Of 


pmir$ fa aa «0p«liMil* oiNlafo of oHfOi o 'lawlbilttt Ho* ■ 
00'^ MO 'io is^ptoi^ J4' All t»0 JiOstol ^ ii 
oM^a ioHttaiitid aooifdlof to tfta aaiwaiit 

la tiia aypOBO,tit <A-*a) iooo^Nsi’^ / 

’ '*’' ** S A ^ ’ /V i ^ ^ ^ ' <ii”^'<' !* /'ii" V"^?" 







i9 fl-mi nmdl ia i^pinidliat A-At ttnmX toim of ooaipa^tt* 
|»3P«»inifc«.tl(S>o 1« clw»* 

^nvtviAotiloskB It® tl*«* Bl^tademts^ w»iNi 

gtvwn in Ein&im A 9p«aim»n nopy of feJ» laetTOttloa# ia 
Hindi f whlnfe wb^b glwn to |ndf•« with oomplot# p«fvinf 
f&Tm lo nttaoliod tn Aj^pBndlJH ^ho otuflonfe# AliWayo 
f««il afruld of giving In oorroot aobwovb In on bkawI* 

nationBit'UAtlo®.* KVtBJiovliig till* foov# thosp wovo told 
timt it i# not tlm eat«wln«tlo» *nd only thoJr nv*^*®^**** 
w«ro to to ojEpvooood fov oortoln ootlvitio* ond tmro 
is no wrong or rigiit mmmw* Aim tnoy w»ro told ttot 
ttioy sbouM not t«*E« vmiSxto timo in oiyrosolng ftiwilr 
proforonoos* flm aotnol inotruotions worOf ** Ooor 
stnd«nts» Aftor finishing sohool worlt, ovary otudont 
ladnlgo* in sows roerootloaol notlvlty In his loimapo 
tm im owning* trith holy of this opinioni^lrss urn 
unnt to kmm whmt ootlvltlos onr stndlonts profor In 
tlisif loisttros# ifhis is not miy typo of sooniimtiion# 

00 thoro i* m wrong or right wnswor* CJnly t^t.tnwtor 
is right# idiioh is sooo|Nll«i to yoar otoioof 

«ro prossntod in ths fofw of poirs* first fOiit 

fully noth i^titftios ^ 

you prsfor out of too# only 



ttoat feefcjifity nlJOiiM Ma*lK«4 t ^ 

**l« i» Siwa 

1* (ft> Writlttg 

<1»> Fiyljei* ft Mtft* 

0s^0 'wilft •?iffigftft*iMS. fc&l,# isplaSoftip Ultftft wftFft 
•rtSi%lffity*ft*lsJ»ftiiL ftatjl'Wlt^*!^* aF Jsa ttttft* sjof# CftJwFffelag. 
%)ifta (b) f ]L7iKI« ft 

la mil pfttJfftt ftftoof^iag ta year fthofft® plftnft 
ft tloH^ttftVte <y> ftftfeivSty aF W* Do not pliifto 

tiak mmtk CV> IftftW both tm»a*^«a* I» 

ftftStftfttiag your praforaaeftw# do aot io with th# oplaioa 
0f your alnttm follown# oaly yow optaioa i» importoat 
for your proforoiwioft* Mftlcft h»*tft* «» you Ofta« hut 
thftrft 1ft no roatrlotlon of tla»* flflte*®ftSlc y®W 

ohotoft* 

wmtua* mm 

la tiilft for» thorft ftfo ®® p»lr»» vd^ioh 1» 
iMilf of tlift orliluftl ooBq^lotft pftlrft# &»»teo*« fttsuiy 
tuilofttftd that partial pftifOt taiuoft oloftoly 

approxlaatftd to ti»»» ohtolood ftm m oou^lftto 
polrli^t i^wuft'iho wmimt i»€ pair# ft»o i@i ti^fo ^ 
tho oaajNhp .to «««p»fe* ppiiHWit# fufltey 
to/roftult ih ft wfti-iPft ftftftftuft aodlfiftfttlo® tft ftftftSft* 
afttftftft 


I-1 





*9? bafelMMtdl jPHAIWwVrI'U## 

|t«aPtt4«l and ooaplftt# Sdf 

HEOHup^Si^ Sn f»lMi iwitultm 0f ft 

9t3L9 i^ftrttftl ipftiJrlBi lsft» bftfta mftftd* 

tbft inwaftlgfttor vlM, Ho aofiaii«Ps and 
Baolaaift iwtttiJsKadl to fonwa paHs-tol* uai**#* noo tiftj 
doftoiPA^^ftd. by li^JBf tbft jPol3#w^!ftg XSjcXS 


»atrdft 1ft UOOd* 





li’iir feJim jiiity# hp tui# 

mtlmat ^vm miong of fludgwut 

matrixt tUm ttM» ItiMiv 

m tim a«ate«ip »f ^i«h «£f* 

^ tmmm 3lla»iip in tm eiN9«« <X) »g|lt*d 

in mix «a* 0 riiimtog of t %««0 o«lt« 

ocinfftit^ato m l»iiii&iii<Ml(l #*t of p«ii»«# fimTm g «•%» of 
oett^Xoio pmttm hmyrn boom obtoiiMid mm oiNooti in tiot 
ffor tiMki oix Itmm paroXloX bo %Tm aiogatuO. 
hod to b« droioft* E»ip« ««oh ottnaiXtutt ooouro with 

six ttwoo mnlpf «o tlwi totoi ntsaalior of l^oir* 

t« JJMU 09 in thlo «ohxiii|^ mid it Mgr 

9 m 

ho roforvod t® no d*iS pmptioi i^olfing oohono* 

in tla» Aojkondix d'^d* th* •oihimi of Ooftidl 
|t*if offorngofflaat i» gi’tmu tbo thfoitltotoar tfiMI to 
kodg^ MOiiiwii noomrotton of oowwon ottwali poifo mid 

ogimi mpvmmmtmnibmm mr tlM»a« m tho firot ptwm mid 
mmond p%mm to « odif to iot m la 

l^foiwntifetioa of tHooo no Moo hoo ooggootod# 

finoxa^r ti» ifoiid>fiNi oM f«i#Mo«d ty otiwai# 
to MO JOtimatx MIt o oowr of f iool yorttol foifo 
tmm with iamlNimottiMi fttoii* Mo 

m$mm mw onifti#: " . 

' ' ' . J ^ 

, *^ 0/1 

I I 1^ . L «l 






X E I A ]> & - . 

Wttvm^ tor la atiiaaXtp tlx« of b«l«no#d 

tifltidi ii «lw» forsmlm , 51^3 ^1 8^» 

80 tharo oro B&> 8rl«d«* wl4*«*» V3 of t&tmX asaateor 
of oojfflplota aptdro* Jfea iavoafcigotor uood Ooa*« ijoloaeoA 
In eo(ii|)lote® lilook ooxifi«ayotlon0» oJitoli «11»0 boioiaood 
for All tuoao o«s «04 i» nOiioh «» 

iat;ogot« 

Fov ttiio ptup|^#o ©y ifehit otoAy tE# 

1 I 008 rim u,al oa pa«« 47? ®f Coferwi «a4 COjtt « 8w«fi* 
maatol BO»SfK»* «8iloli i» wip»o<aue«4 ia Appaadlg A-4f 
FiaolXy at0(te»*'0 oro awtootitmtoi by tbo fli^rfoiqgiooglaf 
stiifflolt sod tho timl tom mt triad# so obtsiood la gltos 
In tJj» Appaadlx flwaa trioda «ra balwodi tft 
tbo «oa»a tbst atloolaa i» rapraaaatad 
memr of tibaaa mM ttm mttvt^ I# m»^W 
{Miirod mm with w oimf otbor sotHrity la tbot® dl* 

mtBrn 


for tbUi iomtt fiwi4iiwi^ adw4 
inattaotlbiis mw tmm m tor rnm'itm - 

porttftl miuf-tm IMmattom tm omrum-'m^w 

ftttmmm m* ««• «iiw* «*-. 




41^* 


Itk tlm ««nMi of tsrtjwdof tho fawotlg^toi? 
tlw t® a^»©*» profomd 

fifo%# oo-ife of ‘fe^po® la asiy glvia itflod 
«nd tl«te C/> ******* tmintm 

ti«Of aijooa® OB® whlob 1® 'fe3s*» l®®«t ]^3p®f®r3P*d aad 
put tm oroBB C X ) B«ml»Bt thA% meti'vity# 

Foy 'thof® OB® tfflftA 1® I 

1* XC») Flaying Indoo*' faua®®-* 

^0) Booing fil««* 

{4f} flaying ottt*<!loo3r gam®®* 

In tM« trl«d|i «opp#»» th® l«dg® ospaoBgo® 
tiMi nagiwnn pi^fojponom to iooioi fi^»» ««> « tlofc* 
fflgylt C^> i® pat agftinst ^ oapfo®#®® tto® 

Xo«®t profofon®® to antltlty playing Indoof giwa*** 
oyoOB {X> IB pat agaluflt It# fli® Btudant 1» g®H«4l t 
^nmr^tm tii» polatiw ladf»»»nt only oonBianyliOE l 
%Wm aotitltiao of « tyl«d at m tlw»* x W7 of 
dotgllod ia»tfUffltlon®» ifMoh at® gtwi to 3nd«tt» 
aindi to fOfRftdnoai tu tls«a 




*»*•’ rwB ««»*»*• « » #*taa»»a 
B>n K enMUft»l«* t* •’«*W •? '*•*** 






tosetiiar a aingla Itam* 

T&tt 991 % i« lbia3L«iiaad baoauae aaeh atimal-ua 
oeot»r# axaetS? 4 tlaaa In tlia wlmln 99%^ and nanh i»9ft 
neonra axnat]^ onm la ooiz^lnatlon with ewx^ otbar 
atimuXna# It la thua a ^alanaad m% lit tiaa smaa sanaa 
aa aat of triada la* l% atay b« noted tliat tlna 

sat of Partial pairs ass not bslanoed la tbls soaas* 
Thsra awry aotivlty oeoars axaotly six tliass# bat 
It doss not oooare omss la eos^laation nitii svsry 
otbsr sottvlty* 

For tlia piirpoas of tbls sxpsrlBisnt Pisa 
on pats of C^liraa 4 COx« *Sj^orlffisntal Dsalgn* is 
assd for foraiag a balsaosd sat of Casdraplat* tlis 
plan is rspordmosd la tbs Appsadtx Finally tl»» 

aumbsra are rsplsood by oorrsspoadiad at Ian 11« and 
tbs fofsi so obtainsd Is glren in tbs Appsadlx 4^ sloai« 
vttb tbs iastmetioa#* 


la tbs ssss of xfnsdmplstd also most of tbs 
iastmotioms srs tbs mass m ib tbs osss of ossiplsl^ 
partial pairs* ^nlgr tins instraotioms to indsss fi^ 
sai^^rosslsf tbsif 9m difisrsnt# 


tm tbts« tbs 4odt*a sfs to t^bsons tsSm 

«0«tvt«ar vtmt wm 

««*t «■«* 


V' 






thy®** «iiioo*» th» 

ptf#r«riw»d nxsA ayoir* C X > 

fcgftlnat Ife# »»xt «oQ»S«l«y 

ffw®*lalKMl two (»rja nslaooww tisa »# «®tiyltgrf wMoh S.» fflov® 
pFi»r«yy 4 HS than otl»»y iwad «Sy«w n airaln O abound It* 

yor »xaiaa>l**t oon»*'A»y a t*iaa4yt^l»t 


X* (*J Brnrnim Pi^* 

tXaylog Indooy ««»•#* 
x€«> XftlajcliMI In a eni«t plana* 

^Cd) flaying owt^doov i«waa* 

fara 

out of ttm fouy* A tl^-aaylt *e 

It, If tho l®»»t profoymd out of yoaialn'ios ttHPOo io 
<e>» tmu mmm m i» iMialnat it, out of 
pomaioittf two im i« to ohoo»o wtiieh ^ 

pvmtmwB »io*o» If ^ pyofova Co) nor# and «««oyd*w« 
to tho InatrutitloiMi ho ditwa otaoloCOlwfonnd It* 


fawp 0ti 






Iwfop* tlw faotipootiofflfcd 
otj^odaoto WOP* KilMMi to fill W 


pitiiii th» 

.tg' 

' s I 

I 

" I \'' '. 

, - ' ‘ 'I I I 

. '■' '-■, '- TV '.' r - 






^9^ 


X.m 

2« Ag«i 

MaM of th9 liistltutlonp 

Glaaoi 

gHSe Qffltl 

TteB* four form* W trl** o’** ®*®^ 

four .tva*iit8 <»f ol*o» «u.o«6*iv«ay* ih« ti» 
taken by e*<m ofevdoo* “ nlnwten for all 

tboM fow netbodo* I'hoy follo»od inatTOatlono and 
tNomed aooordinfly* Apparently filwra «aa no oonfnalon 
ana they oomplfltad their taik properly eltheot laaviod 
any pair* triad or auadw^leta unaerwed* ****** t***-® 
try out the tool was ready for t»a pntpoe* of the 

exporvtmont* 


I 


i If 




ir 4| 


sV® 





In thl« Clwpt«r| tsiw pToaidMM tor 
of •Btapl* wad d««lva of ojtporliwnt ^ 
dooevibod* 



Xi» lnvo*i 5 l|otor oHdbo #0 rtui«Hti of flrob 
y«a? In tt» intormodtoto Collogo, sortsh Khodo, dlotnlot 
Mabhuro. I»y wofo oil of hiuawnlty Btpoo*. ISO totol 

onoolnont to fi'®« y**® ■** *®* *"* 

rwi« Of ttwdont* ooo 04 to a© yoow. Tho otodonto 

bolongod nootly to olddlo olooo ogrloulturtot foolltoo* 



10901 populattto* of bte >1 bOO l9 obftol^ 
tftvoo ahouooftd# **• tontjtog, oWt* 

«h^ «oiid«ftto wm 0AtofiiiJj«i4it^"!ttt im ' 

•^ — ' «VV. 


J-'l ^ 1? 

^Jl. I. 






# 31 ^ 


afhAVa 

(1) i|i; coiJ.aQK_i 

CoUAB* K®* playlnB fl*W ® aor#** 
FDotlltl'^B *w BVlinbl* for all major ovt'door ganaa 
l»e. Hoakay* Foot*ball, Volly-ball* Crlokat ato. Il» 
Phyalaal Inotruotor of tha Collaga la an afflolant 
youneman «1» alnaya anoottragoa fcha boya to play gamaa 
and ooaohau tbaa also* For indoor bswob, thara a» tno 
or thraa aeta of Cappoo-boarda* but thara Is no 
arranganant tor t«ble-t8tmla ate, Slwro ara two sofca 
■pf HaPBonmdi,tabla, OholHl, i-itor for training tha 
boya to partlolpat* In drama. It la worth Mntlonlng 
tiara that oolloga haa got many atudenta who alng wall 
and who ara tralnad for taking pa»t In drama and 
ouBioal prograoBiaa at tha dlstriot and yagienal lavaX* 
Library faoiUtlaa aro aatlafBotory* lhara are 7000 
hooka In t» library* Baary atudant la aatlttod to 
dPBW two books for a waak. Abont O0< boya uaa th. 
library, lhara Ir a raading room too» whaw tha boya 
p«i Bit and raad any thing thay lUea. Ibara era 
adagnata twitbar of nawa papara and nagaalnaa awllabta 
fhara la alao a radio aat and In tha raaaaa they oan 
naar nawa and maala on radio* ma ooliaga and tha 
nalghbourlng aahoola ao»eparatad wall with aaah 
othar* rrlawlly aatohaa of HtoOkey» Foot*baU ata* 




* 88 * 


ftr« often pluyed by the Btudenta» It ie e oo-iduoa- 
tlonal Inetltutlont 

fhlB ie tbi aiOonA eentye of attrad1toA» It 
has got JaAlOi miiterial for Indoor gaaefli ai oarTon 
aheebi pinytug oafde eto* a reading room ie alee 
tbera, ebioh hae eome paper® and fflageainea* Sow 
mufiieal Initfownte ere alee kept there i 



the 80 etudenta were divided Into 4 groupii 
at randsmi 8aah group aonsletlng of 18 itudantef lha 
daalgn of the experlaant le given balowt It la a lattn 
iquare arrangement elth multiple naaBupemontfl on tha 
iwaa BUh^aetit t)», dealgn la often pofarred to aa t 


oroia Otar daalgn* 





«33« 

lAVOl ft Qg IBS PtSSiaWA 

piMteMPM . 



Flvflt 


Comi^lalui 

Pair rona* 


dVOTV B 





Paptlil XFlad 

pSp Form. F0F»* 


quadrupIPt 
Promt 


Ctoond ’Brlad From. Cuedpuplat 

FOPffin 


ComplAtfli Pftrtlftl 

POT*. FalP Form. 


XMM 


Partial TPlaA 

pom* Pom* 

QuiAfuplat QoinpJata 
FcfW# piiilv FoFttt* 



to tha f ipat iFoupi tha aoMplata palF i^w 

hao b*an atolniatofad fttat* «*»n tvlaAot <**»» 
quadpuplata and Mnailp pattial palre fo« la atotala- 
taT«a« BlBllBPly fa* ^ ‘>thap aroupa, Ifta four fowl 

«» adomatawd auaoaa.4f.l9r In *»» 

abow. Jha Intaffal babwian a admltdatmtlona la B 

to 6 olmdiaB* 




Tlw following polnto ato worth noting i 

(1) Booh group haB four admlnlBtrntlonB 
aerrOBponAlng the tour wethodB of eoallng* Ik naBBnB 
that atery membar of kho group la required to tnko 
•ROh fora, vlnoe the prafarenoe aotlvltloa vwuW 
Vary More fron poraon to peraon for a proper ooropO" 
rlaon of the nethodB, It le deairabie to obtain the 
reaponee of aaoh atudont to oaoh form* 

(11) dvery form appeare in firet» aeoond) 
third and fourth admlnlotratloaa with ona or the okhar 
group* Ihna the eonplate pair form haa been given to 
tha fir at group In firat adolnlatratlon, to the third 
group In ths aeoond admlnlatratlon* to the aeoond 
in the third admlnlatratlon and finally in fourth 
admlnletratlon it la given to the group IV. In thia 
daalgn* daoh form ooeura oiwo in eaeh order and eaoh 
group goto aaoh form in ona or the other order. IhoB 
with thla deeign, the 0»der off matt are oounter 

balanoad* 

(111) In thla dealgn* mamory of raoponaaa of 
one form may affoota the raeuWa of aUhaaquant forma* 
but not aaverely, booauae paira, trlada and guadrupieW 
poaa different altuattona. Howavar, the qaaparlaon of 
foM groivo only with roipaot to the reauXta of tho 






flrct ndwlrtl^fcration of tha fouff formo will W fwo 
ffosk ftny ormjT’^ow’T offoct of ^^!QIilOl^yt Xhftlj hai olao 
b 9 an ton* u*ing th* data of th* f lr*tJ wow only In 
th* tobl* layout of doBlgn tMatliut it a* a Blmpl* 
»«ndo»l**d d**lgn* But la tM* the *r»» term oould 
ooneiet of wb3«ot to eubjoat varletlon* and uould h* 
ooniparattvely muoh lavgei** 

tm BXPBBlHsagj 

lha invoetlgator fixed to with the Prlnolpnl» 
Kleen Inter eolle|«ii Soflhh Ktwda, dletrlot rtathura»Ih* 

time to eonduat this etoWi®**^^* 

fixed to were 13 th Hafoht 1830 at 10*30 A«M* 

The Hat of the boye of flret yt«BP elaaa In 
alpbabetla order uae obtained and with the help of a 
table of random numbera* 00 boye are dltlded Into four 

group* ef 18 oaeh* 

In a room and rarandai 80 aeata with deaka 
were erranged* the atwoaphere wae plaeaful* The 
leoturere of the Inetltutlen were very helpful and 
eo-operatlv«* One laaturer waa aaeigned eaeh groto» te 
work a* an tovlglletor for the group. Hie woifc W to 
diatribute fomei oolleot forma and note the tlmee ef 
diatrlbution and oelleetien on eaoh form* The 

















^7* 


t» It th«t th«rB w* not i»« BOir typ9 of Intor- 
ooamunlootton ajnons otodantOi 

fi» iiwootlgotoff th*tt •ddroowA th* •twlattto 
and toXa tharn «bout tt» wtK, whloh thay i«tB going to 
do, ftoy wp» oBhod to road initpuatloaa flrtt and 
tfton BPocaad fwpfctor. ISw invaotlgntoT dlMu»a*d m 
polntf about ojqipaBalng tnalr 3 «d*«!wat*, whioh war* 
alraadf in th* InotwotIona, Inotruatlona «w aneloBad 
with anOh form, with tha Inatpuotlono in oaoh fOM, 
an axangla wa® IWWtobtlon, T»y •»»»• toM 

that inatPuotlona woto aalf oontalnad and fchoy itoould 
iwt talk with follow etodanta. If thaw was any dlffl- 
ouUy, tl»y oould wad tha Inatwotlona again and avan 
than 1# dlfflonlty wmaloadi thay oould aak the 
invigilator of tho group. Thay ware aakad not to gpand 
ouoh tlna in aaproialng thalr Jndgananta and alao thay 
ahottld not laara any pair, fcrlada or quadruplota 

unmavkodiK 



h% XOftdO tJw uiftM dlBtribut^d* W 

aa thaaa wOW diatrlhutod, tha attadonta got huw In 
aniwarlng It. Aftor » W 4 nlnutoa, atadonta atartad 
to got up and to glw hook oompiatod foraa. Soaa 
dlfflanXty wa faoad by tha invlgllotora of tha group# 






In oollnntlng, nhaoklng bb& notlnR tte tine. But ttm 
altuatlon wb handlud ufflolaatly, when tl» InvaBtl- 
gntot^ find the Pfflncilpal» who were BuporvlB^ng the 
woth, hedeii to aoUeat, eUflek end note the time of 
«jb,alttJn*. XhttB e team of aix poraona ware 
in tuiB te<k, with proper euporvielon thore wee not mmh 
Jklm Intar-aoBBunlofttlon between Btudenta* Mwclnum 
effotba were oado bo ewlA aontemlimtlon of reauXto 
due to intar-nlxlng of boya at the time of teatlng. 

The whole experiment laatad about 48 alnatea. Xha 
etudanta Qjcaept one atudent* found no dlfflouXfcy in 
reading the Inatruatlona and axpreaalng their 
preforan^ei* Iha one atudent^ who did not eaaa to 
know, whloh aotlvltlae In a pair he prafayred, was 
adkad bo raad the inatruatlona again after reading 
Inatruotlone ha waa able to enpraae hla prafernda for 

ona Of the aatiwltlaa* 




I 



QHAe‘l!8H.£jk 


In thi« ChaptoPi oarfcftln Bintlotlonl prnon* 
iluT«B for finding out 80 »l«v»lu»«i within vator 
jrallaMllty «ta wa dloourMd* 



AB JjM haan aaatlonod In Clwptar TThurAtona 
aafiumd that with a givan atlmulua l la aaaoolatad aoat 
C fra^iuahtly arouaad modal dlaorlminatlon or a payoho* 
log leal aontlnim with tefaranoa to aoma attrlhuta. Ha 
aamimad that dlaarlmlnal proaaaaaa ara normally 
dlitvlhutad aboiit maan or modal dlaerlmlnal prooaea 
with a atanlard dariatian or dlaorlmlnal dlaparalon 
suppoaa thara la anothar atJmulua v«»loh la Jodgad 
with raapaot to tha aoma attrlhuta, haa maan^ij and 

Standard davlatton 

Than, lt1i> *Sj . « »»«* “»*• 

aod of aohjeota aay thah 1 "**♦ fatoujihla than 

It , It naana that #9* awtodaota profar 1 






4t4QM* 


to J tnd th« othB* doii of tha BUbSoot* prortr i to 1* 

Lot IB tt»9 aumbar of iiubJootB» bAo proffoy 
1 to 4* Xf M i« total mwibay of BUbJoqtB thon 

It tho proportion of BubflootB preforlng 

1 tiO |} A 

lot bo tho VBluo of ttao otanflara noww3. 
dOTlata Buoh t*»t the altoa to Its loft Is p^j* 

It haO boan polntod oot •si'lloTi that undor 
tho aosiiuptlons that 


mi 


=. a £r- 


= Yi 


hJ,ii -Y 


A moaewo of saalo separation of the otlBioll 
1 and 4 is obtained ao 

^ ^ . . . Wi O W I^I;**»iOM<lW»odWI 

« -Ij - Sj « tithsTo V 

le fciiwn a# a aonuaon unit of msasorownt for details, 
qm osn rofop to chtptor 8 of •Xoohnlqtes of Attltudo 
Soalo conotruotlojtt* by SdwerdP* 


first atop In dotowBlnatlon of soolotalwoo 

aenslste of writing doon too P-metrl* th*t I** 

matrix of frognoaoi** #i}» *>» bbls study, tboro 

« 





•r« n 13 rtimuli, M HI* a 13 x 13 

£ha alaaont tij* that ooour* in tha 1th row and 3th 
oolvimn of tho matfl* danotoa tha nurtbar or tlwa tho 
Btlouluo 1 1» prafo»*l atlattlUB 3, It will 

ha obvlonB that ^13 itvaa tha 

total nuwbor of tlmaa 1 la prefarrad over othar 
Btlmull In all tha nS oowparlaono* 



In thB ooaplata pair fopn, thara ara 7B 
paifs and la partial pair form, tharo ara 30 palra of 
aotlvltiOB* Kaoh ludB* <l«o» atudantj ta adcad to 
tlofc-mark the aotlvltly he prafara aora In a 

given patv* 

4 

Poir axample, one of the pair !• 
aj^(a) Saalni a film Uotmty WoA) 

(b) Headin* magaalnoa Caotirity do* 8> 

In tl» e«ll <!»*) oorraapondtoB to the let 
row and «th oolmn, a tataft tally 1 put. It the 
Btudant prafara the firat over the eeoond, and If 
ha prafara the aeoond over the firat, a telly wuld 
ba put in twa *ell aorreapondloi to the *th 

vow and the firat aoluam- **» total of all tba talU« 
in tl»a call ti,3) «waa f 1,3 and alnllarly for ovary 
other cell tha freovanolae fj j era obtained* If 



«4E« 


8 out ojf etudunts pMfov 1 to 8 and tl» root 8 to 
X, than fl, 8 8 and fSil 7* JP*** oon.von4«noo, k«78 

«ft»a u»ad with holoi putwhod on Cft) OP (b) «hlohevo» 
oorxwapondod to ttt# aotlvlty with 1 o»*p wplnl lamtop 
to obtain tha talliae in tlia uppop tplwngulaip half or 

tlM C-*aAtvlx* 


K SOuBlMG QP ‘miAD yOBH. 

U»p« a» 08 tPlada In tJ» foum* in tt» triad 
form, the Judga tiok oartta (V) tha aotlrlty, which la 
the moat ppofappad in tha aroup of throe and place* 
a oroaa (X) agataat tba activity which la tha Soaat 

prefenrod of three* 

For example 1 auppoae one of the triada la 

mailted by a atudent * 

Ca) Llatenlng to radio Caottvtty Ho«B) 

^(b) Reading novala (activity Ho. 8) 

X to) Keelng a ft3ai Caotlvlty Ho. 1) 

jMre alnae (bj la preferred both over (a) and 
(o), one tally ahould be marked In each of the cello 
(8,1) end C0,») that U th* oelle oorpeapondlmg to 
the «th row and lot eoltaw* and «th row and eth eolnmn. 
Further alnoe tha activity to) 1* the 3e*»* prefarred 
of tha tlweo eotlvltlea. It maana that (a) ta more 
preferred tham to) and ao a tolly ahonld ba put tn 






the oeXl (9|1) ftlfiOf that tha mXI which comeponda 
to the 9th row and th^ let oolumn* thaa in all 3 
talliaa am marked corraapondlng to each triadt Hera 
alao a koy with holea in appropriate plaaaa waa uaad 
for ognponianoot 

sgaaigs ymp _auiM3tiyi»3yjaa^ 

tbalPft nva la Quadx>apl«ts In tlms attti. Hera tlw 
^udga tehee three deoieione aorrespondlna; e given 
quadruplet* He (1) tlohomarhe (^) that aettvlty* ehteh 
le the Meet preferred ot the four eotlvlttee presented 
In the quadruplet* 

ittl aence a eroee ( X ) egelnet that aetlvlift 
which the leaet preferred of the four* and 

(111) drawa a ulroleCO)round the aatlvftx 
whl'oh iw prefers mt9 out of the retoalning two* 

.For eganqyle euppoee one of the Quadruplete 
is maclied ae followe by a student i 

<a> relfng In < 9 en elr {Aetlrtty No* d) 

^(b) Pluylog QUtodoor sauee (Aotlvsty ife.lB} 

X(e) Mstenlng to radio (dotlvlty' l)0*6) 

Cd> heading aagaslnaa <Aa«lvt«y iie*<lj 

Xn tHle QUBdruplat einoe <b) la the vaet 
preferred of all the four* one tally should he owMied 


f 

/ h 


1 






Jn •sdh of ta» eoUB (M^) U8»W bxiA How 

the cell (12t4) nwBM the ooXl oorreepondlng to the 
lath vw ena 9th ooluain oni so on* Wjit oltwe there 
U olTole ( 0 ) oftth on (e) It «»«ns the aotivlty 
nuiriber 4 U preferred over the aetlvltlee 6 end 9, 

Hhnee one telly is mewad In eaoh of the oolla (4» 

0 ) end Cd»fl)» Ploelly ® 

against (o). It moans that (d) J.e. the aottvJty 6 
la more preferred than to) I*®* eotJvlty B and so a 
tally IB put in ti» ooll (5,9) whloh eorreBponaa to 
the dth row end 9 th aolumn. fhUB for eaoh nuadrupiet, 
olx talliea are ohtalned for a given student. Here 
again a key with holes In appropriate planes waB used 

for the sake of oonvonleiioe* 

DaiBftMISilATlOH op bCAWVALOBB PHOM 

prom the p*eiatrta (given In the Appendljt A* 
10 >, first the 9-matrix is obtained by dividing eaah 
fl, by W tW total number of oub3aets* In the table 
(given in Appendix A-««) P-matrlx le eorreapondliw to 
the whole group of 60« Prom the P-matrlx, the Z-matrlx 
(given in t^ Appondlx k-30) !• obtained, using the 

YI07DiAl 




■46* 


Now alnaa 


=V S 4 


vne a an wrlta 




13 



1 


or *1 ^ 

mnrs ^ 1 b fcl» »wb«* ol ■obIbvbIb** “* 
.ti«iu> »»i*r o» i» »»• "f l« »«•*««> 

tho «««a of tho wool® of all the «tl««U. U«1 

UTir -oaloTOluoB Of at»r ottoull eve obtained* 



In one tnad ae many oompaTlaofta aro mado «• 
tn 3 pal«. tJwra nw 26 trlada, bo aoTMopohdtng to 
36 triad** «»»• olU b* 26x9 W »*i»* J«d«*n»nfe*. 
GDuntlmi tl» tBlW«6 •"»*> P-«atrlx 

(«lren In M»P»ndl* •^A*W) !■ obtalnodp ^ dlvidlnf 
eeoh aoll froquanoy by the total nuaibor of 3 td«o 6 th* 
P-oatrlK tdivoa In tha ApponH* *^*a0) 1* obtalaad. 
Finally wttb «*• «f *»»“•’> pwbablUty lablo* 
Z^atclx (iltoo in th* Aypondl* A-8a) 1* obtalnad 
«»d f»o» that, the walo taH»* rov tho 13 aotlrltlo* 

or* **l*ttlat«d Juat in th* •*« W *• 2 
ooayjiartBon iiotliod* 




QUADRUPXJiXii i#'OnM» 

HBWI I* • I| I I I I 


In the Qe»« of quadruplotB In eneh ouadruptet 
ne ntckny oompeitlsoM ev*e made as ivlth aiat padre^ 00 that 
A quadpuplot heaontps ooulvalent to elx pairea In the 
ppamnt qack^ thope ape 13 cft^adrupl^tv and oorveapondlng 
to them there ape 13x6 7 a palpa judxeEm^tite* Dividing 
eaoh <iell frorizenoy of the F<«matrix (given in the 
Appendix A-I3) hy the total number of Judgee the P** 
matrix Cdiven la the Appendix Am 29} ia obtained* the 
P«matrlx le thbn oonvarted into z^matrlx (given in the 
Appendix A*33> and ffom that the aoeXavaluee are 
obtained for the 3,3 aetivitlee In the eame way ae In 
the eaee of oomplete pair a* 

IhwVtt mn only 89 yalvsi b» Iwlf eif «h9 te9«S> 
qallA Qf th0 p«aat]>lx (^twn In tha ApDendlK A«ll) ar* 
inta«nt| bqsHU* oiw atlnulvM oaeuvn wffeA only aix oUmv 

not nXl* tfO nix ookln in a row am flllnft 
and JNlnt of onlla aro vadsiit* Ute V^oiatrln la 
aonxarfead into P*matrtx (givan In tUn ^pamin A«a7) 
ny dlvlAlnc ttaa rroqvnnalaa total mu&nr of j}vi4fOf« 
next Z«natsvlx (tlvan in. tba Aypoodlx A*81> najr to 
nbtnliMd fvan tlM F««»trlx «ltn tiio italp of naraal 
yrabablllty liibia* Sha aon af all o^Moraa at a raw 



•*«7» 


la divided by total vouabai' of tlmaa thla row atlmulua 
ooouFB vriLish other atiawll* l*i thla oaaat thla iMwtbar 
la d* fhlB will dive tha eoaXovaloa for tha row atlam* 
lua and alnllarly eoRlaval’uaa for all other atlmull ara 

found outa 

In aaloulatlon of aoalovaluoe with partial 
polre^ one point may be obaarvad hero. In tha oaa* of 
pftirc 

4B« ^ W 

2ij 31 

whoro ^ la arlthmatlo mean of aoalovaXuao of tU 
the atlamll* 

In tho oaao of partial palra* tha moan of 
8 eooroB of tha 6 oollo of 1th row hna boon tahon ao 

that 

aw • 

a* - ®* 

whoro ISE^cil t*** arlWwatla naan of «» aoalavaluoa 
of tha d atlwnW* with whtah 1th atloulua ooonra. More 
an approKlmatlon la Invoivodm «o may oonaldar 
to bo approjelmatoly otnal to s aa tho former mean im 
boaad on a aampia of d out of 18 atlmnll* 

AO approelwa^d proeadura to ba uead whan tha 
TOutfbor of !• prooaduraa doaorlbad 

abovo wMW follawod far tha maa of total aamplo of 
«« atuoanta for •«* mabhad* mhilo daaltoi with thi 




• 48 * 


datfi of only tha Irt eMtolnistratlon, ohoro m haw 
data fifo« only 16 atudont# only for oaoh method (given 
la ^pondla A*88 to a«88)* fhe !i<»matrlx «*■ not 
obtained fwwi the P^rtatvlx* In steed of that the 
^ totale of fWiiueneloe *tae obtained from the F* 

Matrix and these were divided by the naxlnuo aum of 
fMqvenolea yoaelbie In all the oella of a row* 

F-matrlx (given in the Appendix A*8a to a-BS) ara 
to be need for oalouiatlon of acalovaluea* 

In the oeao of oonplate palrei trlade and 
CuedruplotB, thle naxlioatta number le 180 end In the 
oaiw of partial palra thle la 90* Ihu* for each 
BtlBUltte proportlone were obtelnad. llheee proportlona 
MVe then oenverted into s;*eeo»ee, giving tha eoale* 
valuee of the oorreepondlng atimult* Thle method Of 
finding out aaale valuee le eultabie, when nurriber of 
Jvdgee le wall. It provldee a good approximation for 
the eoale-valuea of the piovloue method. In thle 
uBthod the p-«atrix 1* not oonverted Into P*Matrix and 
‘.&«matrix* It oba be ehown that the ratio of the 
dlfferenoe of eealovaluee obtained by theae two methoda 

la oonstant* lime If Fg *•»*•»** ere eoa 
value# obtained by the flret method end ••..•hia 

are the sealeealuee obtained by the eeoond netted, 

then It mqf be ahswn that i- 







Const eint 


* 1 * *a *a* *a 


iMXflR Rftiiaa iuauABti.iayi 


It was not poBeible to nd-ilnlotor tho owd* 
form of the nuss ot tonnairo ogaln to ttm bob* In onflo*' 
to datojMnlno the toot - rolwot rollobtllty* ^o B®t 
an Idea of oOnalBtsnoy the opMt half rellBblllty 
was oBloiilated by dividing the students Into two 
equivalent groupe. one person wee omitted et random 
from each group of remaining 14 were 

divided at random Into tw groups of 7 eeah* Thuf for 
the oomplate pelre method It was poeslble to form 
gwo gi<ovip A and & of SB eauh ae foilowa ** 


let Group 
Xind Group 
IXird Group 
IVth Group 


Group A 


Group B 



7 


7 

7 

7 



ftiue for eaol^ meuiodi two gmi^m of M 
mimibero havw been fonawt. After preparing F-metrl* 
(given in Appendlm A-lA to A*ai) for eeoh of theao 




two evovipa BBparataly. than freowanotaa in anoh row 
wera totnllad. Produat nomant eorrelatlon botwan th* 
total row fp«nu»iwlo» of thaao two gronpa warn 
obtalnad for aaah notbod* Iton by applying npaaroan 
Brown prophaoy forwula* tha oorralatjona for tho wtwla 

of fifl ftlBo 






CHtftBR y» 


In Khls Chapl!«jri th« statlaeloBl annlyaia of 
data la ppawntaa awl main raaulta of analyal# 

prssantad In tabular foiu* 

aa haa eaplBlb®^ aarHart 

wava dlvldad at ranioit !» tovr group* and In tba f lr*t 

inatanoa tha four mathoda of aoallag aara admlnlatatad 
to thaea fow group*. Ihua for eaoh form tbaro wara 16 
raapondanta and tna four groopa oonajstad of dlffarant 
atudanta. thla W* randoaiaa'i daalgn. *U* 

Boalavaluoa for tha IS aotlirltlaa obtalnad from thaaa 
data *r* pratantad in tabla 1 and th« analyal* « 

rarlanoa for ^ 

fWtJiar to anaft of thaaa four group* tha oth*» 
thraa form* «ora a loo admlnlatarad In a latln »tuara 
pattariL to oountar halaooa tha ordar affaot*. Jhu* tha 
data oorraapondlng to tha * ootlwda mw obtalnad froa 
•aah of tha M aabl^^ta. fh* taala valua. obtalnad for 
tha 16 aatlvltlao tnm tha whola aat of 60 BtudaBta 

thla a«6. •» ^ *** 

of Fduwll^^ 


1 




otter tnblQS gi'vo oomln^tlono betman ratika 
Of tte atlmuXl deternlmd bsr tte four uettedsB split 
half rollabXXjltf for oaah mothod and otter QompHrlaon 
on tlma data# 


SGtfg^VAiiUSfej amp RAWKtfi 

first tte data for tte d Independent groupa 
eonaiatlns of 15 etuAenta e&eh wer^ Knnlyaed* The 
fiaale-MVftluee eorraapondlng to eaeh method were obtained 
by the prooedure desoribed In Chapter d« Xo oaXot:late 
tte eoale valnee reported In table 1| tte z;-HAtrlx 
laere not obtained^ but from tte f^Uatrig dirently tte 
proportions fop each atimulue Ci«e« aativityj wore 
ealdulated and trAnaforted Into z* 




XABUS 

iii p 11 mm > ipi# 

SaBl9valu«e bftnaA on liidopendent groiipi of 

16 studonta onlg'* 

ir*0ot5gl5gr"* TO !! 51 -I5!?ai-Xittiial351SfS 

No* Palrii Polr«» a* Group G 

(Qpoii^p A) (Group fl) _ _ 


% • 

-*886 

•* 7 S 9 

*•633 

••663 

13* 

•606 

•083 

*•164 

*•386 

9* 

**880 

**766 

-•883 

*■666 

4* 

•aoB 

•033 

•866 

•446 

6, 

••Ul 

■168 

•141 

•433 

6* ■ 

•*070 

*•088 

•107 

•310 

7» 

•388 

•463 

•386 

.007 

9« 

•043 

■363 

•310 

•336 

9* 

•383 

•386 

•476 

•368 

IQ* 

**043 

•038 

*•088 

*•008 

11 . 

*■337 

*•766 

*•383 

•aoa 

I2f 

*761 

•666 

•904 

•403 

13 i 

**076 

**634 

* 1«100 

• 1 . 3 X 7 





&oaX«VBlWB| obtained hy each of the foitf 
Mallnfi methods applied to the aerne eat of 60 ertiieots 
ft^e reported In table 3^ As dseorlbed eerlleri the row 
methods were bo admlnetered that the order effocbs 
Mrs ocuntes* balanced^ 3n this oaae the oell fraqiienoles 
of P-metrlx were first converted into proportions and 
then Into z-sooreSfr Finally ecalevalues vi 0 V 0 obtained 
by averaging the z^^ficoresi 




lABLB 2* 

mill rnrnm i i w 

f 

Sgala>»vAluafp> baBsd on tho Bano nt of 60 

atudentVi 


■ 

Comp lots 
pairs. 

Partial 

pairs. 

Triads* 

ruadruplats 

It 

if ^ iD m T 1 

*.6463 

«ji6936 

••6860 

&« 

.0709 

.0177 

•.0061 

•0316 

a» 

«»*8a72 

••8043 

-.8032 

••0064 

4* 

.6394 

.7172 

•6080 

•6213 

s« 

•1298 

•0266 

•1760 

•2636 


.0836 

.0176 

.1338 

.0666 

7* 

.4682 

•6260 

•4688 

•8678 

3» 

•1638 

*0297 

•1069 

*1418 

9» 

•4676 

•3943 

•4406 

•3BB8 

10 • 

««1018 

•0626 

••1630 

••0820 

11. 

•«86U 

•*4787 

••8178 

••0669 

12« 

.7740 

.8080 

•7187 

•6680 

idi 

•^•9308 

••8273 

••8612 

•8604 






tli9 rcttik* or th« totivltle* eo»r*9» 
jKindlng to the Saw nathode of eaallng ee obteimd 
from table b are pvaaanted In table 4 balowi 

msM 


Ranks of aetlvltioe baeed on the leDB eat 

of do students. 


R*Ho* 

of 

•tl* 

COiniplebe 

pairs* 

Partial 

pairs* 

Irl^e* 

Qusdrupleta. 


U 

IX 

11 

11 

8t 

a 

8 

a 

a 


la 

la 

IB 

la 

4* 

B 

St 

a 

a 

6. 

6 

7 

a 

a 

6. 

7 

e 

a 

7 

r. 

4 

a 

a 

8 • 

84 

a 

6 

7 

6 

8« 

3 

4 

4 

4 

10. 

0 

a 

0 

8 

Hi 

10 

10 

10 

10 

IB* 

X 

1 

1 

1 

18« 

18 

18 

la 

18 




In thi tsbla 6 thn oon^nlAtlon* nm glvtn batuten 
tM two aots of ooBlovaliAB of the la totlvitloe for 
OBOtt aa&ling mthod bo obtainodi from Qronp a and B of 
thi BtudontB « btlvoB of tho BiunplB of Btvdonts* ab 
mintlon«d In tbo OBrllov Chaptor^ two OQulvalent groupa 
A and oonBlstliig of 80 BiabJeotB Bash ware fonoedi Tha 
oomlatlono thus giro quilt half reliability for oaoh 
aoellng motlioilc Tha oorraUtlona in tha firat ooluon 
are bitwata aealavaluoa datoruloed fron orovpa of 88 
aaoh* By applying apaervan « Brown prophaqr fomula 
to thaaa oorralatlona^ tba obtalnad Taltsaa oan Intar* 
pratad aa thoaa that would erlia from two wholo groupg 
of 09 atudanta aaoh* Thaaa era reportad In tho lait 
oolttiin of tabla 6« Thaaa flguraa Indloate how for iudgaa 

4 

were oonilatont In thair judgaiaentat It ahowa that tho 
jjudgoa wara oonalatant for aaoh of tha aaaling aatheda« 
thUB) 10 for flonalitancor of judgentante la oiuMiamad four 
lufchede ara aqually good • 



XABm fi 


lnl:er-*r«feer aonutetenuyi Corr«latlona be%w«n 
•amiA-valuse obtainsd from tm 
equlvalmnll ci*oupM* 


berlal HattaodP* 
uoBtow 


Batman toQ Bpaarman Broan 
aaulvalant valua for wbola 
helva'a of OBf group of 69* 



XaBla ft «he«* oorralatlona batwaan soala« 
valuaaf obtaSnad by adailnlatratteno of four foma 
(aanllng mathoda) to four Indapandant group a of 
IB oaah* OopralatlOna of aoala^valuaa obtatnad. by 
partial^ triad and quadrvpl*^ matboda with tha 
ffl om plat* palra mabhod ara iiaac •8* and *®0* All thaaa 
aro atgnlfloobt o^ *®* laval axaopt tho 

laat o»a wMoh la aignifleant only at M latal* loot 
of aignlfloanoa of dlffaranoa of oopralatlona by 

ualng tha appKoprlata ft - atatlatla royaala that 

. - . ._^ ___- 


ataftlaftiaal xofitranao WaUtar A X«ir* 




tilur* tfl n» aigairioanC dlffaraiwa u«tw«6n oorrautlona 
of (1) Qonploto pair fora with partial pair foraa and 
cto>(yDlate pair fora with trlada^ and (il) oe-aplate pair 
fora with partial palra and aoipplata palrt' with quadrup* 
lata* But thora la a alBntfldpnt dlfferenoe hatwaan 
aovralatlona of comp lata palra with triada and oompl'^ta 
palra with quadrupleta* fha oorralatlona between partial 
palra and triada| partial palre and quadrupleta and bet* 
wean triada and quadrupleta are j »S7t *70 end «B9 
respeetlvalyt 7hia ahewe thnt tteae abort eut proeeduraa 
aaienB thamatlvea iira highly oorralatad* In table d 9ffil 
oonfldenaa Intervale oorreapondlng to eaoh eorreletlona 
are aleo given In parentheala* blnoe the four Indapen* 
dent foraa ava aaalsned to four different group a of 
atudenta the variability among atudehte te lUcely to 
pull down the aorrelatlon yaluee* there la likely to be 
large individual varlatlone in preferenoe of lelaure 
time aetlvltlea* Thareforet the oorrelatlona between the 
eaalevaluaa obtained by the dlffer»nt methoda nay not be 
high| beanoee In eauh method, a different grot^> la Invol* 
v«d« But the valuer we obtained are fairly hlghi ehovlng 
that the four netliada have t lot in ootnmon. 




<41 


IHtsT Co«rr4llatloni betwsen tha LaRllng tisthDaat 
baMd on Inlopoiidonb groups of 

la oaoh* 


a* Nsao of 
ROa mthOdOa 


Cooplots Psrbisl 
pslro* pslrOti 


Triads* 


m 


(^adnqi 

lotSi 


Iv Comploto* 


S* Partial* 


a« Triad** * 


*BB 

(«49<c 

<•»«) 


«M *60 

(.M<c (•oe<? 

< .99) < *<37) 


•av *70 
<«g6) <*90) 


*99 

(•97<C 

<*97) 


Nota i« within paronthoaia 08< oonfldono* Intarwola 
for r ars glwan* 

In Tabla 7» tb* oorrolatlona botiioon tho mothodi 
ars rspowtod on th* b*«i9 obtalnad from tbs 

1pA3o 1'0 wt OJT ®0 

Iba osrrolattow* batwson awsplato pairs with 
partial palpa# triad* and guadruplst* ar* *97* *99 and 
.98. IM Otinf oorrolatlon* in tabl* 7 ahw* that tbs** 
abort out prostdar** off aoallai *r* diving almo*t *§ 0 * 




*4a« 

rABulta* Xn th» In Int^rvnli nt Ott( 

oonfldoaoa nr* Blwn oonmaponaiaff to onah ot tjn 
oomU«lon» Xn tlw obm, with dutn fn»a tha oum Mt of 
(0 AiibJaotOf «dwn oorrolntlons ora oalqvXatadi thOM aro 
naturaXljr hlghar than thoso obtainad fron tha data from 
diffarant groi^a of 14 aubjagta aaah« 

lABLB 

XatavaoiraXaCiona of Uoalavaluaay baaad on 
jadgananta of 90 judgaa* 


Matted Oonplata 
paSra* 

Partur 

pair#* 

Trlada* 

Quadruplata 

Ootelota 

«07 

aPP 

aPB 

palra* 

(*eo<€ 

(-9.7 

(»9Pcr 


<.99) 

l«PP) 

*P>) 

Partial « 

m 

*97 

•Pd 

patra« 




Triad#* 


<«9») 

<*M) 

•9P 

<U97> 


* Tha Mt aonf Idanaa Intavtalt of oaali oovral^tton ava glvan 


In pavanthaiaat 

^arga og lUJW ow^g* 


Xn aaXaalaCtDg mhfc aopMUtlena no naamqttlen of 
namaXXtp of tha trait la oada for pvopar tatarpratation 




pf ti» vpIupb* lo t)iB OBM Of imijll nwibar of It 

FUuflt oorfolotiono mve tlMPafoxo OAlouJatod to got oupploa 
laantgry Infovaotlon obout tho alpoonoso of tho vooulto from 
tlw four matteitB* 

In tablo 8» ore clmn aorralatlone botweoa tne rarike 
of the la Botlvltfoa obtained by the four nettode of Booling 
eo opplleA to four Indepenaant groppo of 10 iaoh* 

iiMBo oerreiotloae were ooiouioted froo the ranks 
reported In tbble a« The oorrelatlons are ell fairly hlgh« 



Inter Oorrelotlene betueea rtnhe boBod on data 
from the Independent greupe of 
10 eeohf 


Method 

pairs* 

Partial 

pairs* 

Triads 

Quadruplebe 

ooinploto 

pairs* 

- *00 

•88 

•88 

Partial 

paire* 


•90 

•?8 

TrlodOi 

m 


# 

*88 


In tObln e» Blmilsr VMpk aorreletiene are reported 
from the renk* given in tibia 4t All theaa oorrelatlone are 
hlgli» Indleatlng thet all these four usthode are aliabet 
•gunlly effeatlt* in rehklag a glrea eet of atlvullt 





lnt«v CorMlatilonv of onlaraf baMd ea Judg** 
Bwnlis of tbo iaoMi Mt of ftQ 
sKud«n%f, 




fiaiuo of 
nOtliod* 

Complata 
patra* 

Partial 

palva* 

friada• 

CQadruplota 

Oonploto pairot 

IP 

*»a 

aAO 

■8P 

Partial pain* 

1^ 


*9d 

*89 

TrladA* 


m 

mr 

*88 


.aM’ssa.oy. 

fho fetna tAlton by otudonto In ooiq^loblng o fllvon 
fovB vavlod from atudont to atudent* Ilio ttno for •ocAt 
Atudont wAt durly roo9Vdod» Tho tSno data aro voportod In 
tlW APPOndiN A«jMii 



for tiM fow wAthod* of asallnsi, ttta feur'fonii 
woro in tl» ftrot iMtuM* adeslniAtorod to 4 Sndopondaat 
iroupa of li OMibt 

Noon oad otandard doTtatioao of tlooA takm by tM 
•todoafeo opo f <bM» iltt *«*>!» W boJow* 








10. 


Tin* tak*n Dy atuAwt* in first ntnialstvatlan. 
*f foma {In nlnut**} for 4 srmo* 

«f ifi «*nh* 

4 Matljod* 0nn4>)*fi* Partial Triad* cuadruplat* 

SI « pnlrst pairs* 

ti « 

ft * 
t * 

i • 
s • 
t » 

1 9 

o 


Maon. 13«8f UtSa 13.13 11*30 

Standard 2.703 1.43S 1*140 2*340 

dftvifttiont 




4i4Mtainwn 3i i > ii m i * ■ * ^ isri s a^ri w w m in w » w h t *■<* 




This wa* liHa a alnpl* raitdoniasa aosisiu Por 
tasting atgiilftoonaa of 4iff*r*n«* tMitawm isMm*t 3*«* 
•nalyelB of varianoa for ono way alasalfloation ha* b*«a 
oarrlod out* ftaa tabl* of analysis *T rarlane* la «t«*n 
b*l0w* 


juialysia ^ Taplana** 

(Stuwls pondoaiasO dailgn) 


Sour** of 
VarlatiOR* 

i|li U llW<ii 3 H 3 W s 


J i pl 'rff'" I ' “ 




atiwS||M<Mt- 


Traatsi*nt«*' • 32 tB® 

Srrov 43 438433 


a a*.n«»*t**t*ta ■itt' 34 Inrola 



17*707 

4*383 


f n*787 

dissr 

8*704» 





By uMng ttowaan^JEttUlv (>i>oaA«IUF 0 Ctsl^la stvaii la 
Appendix A«3A) for toottns whloh oaBAB differ eiKdiflanutly 
rrom wbleti other mean** Its le Mea that the oeena of tlM 
oorrespondlns to trlade, quedruplete end pevtlel palre do 
oot dlffar algalfioantly from one another at M 3atel of 
Blgnlflonnoa* eo far as evldanoa from data from four litdepen* 
dent eroupe of Id le eonoerned. There of ooures differed 
eiinlfloently from tite average time taken in eompleta patre* 


Slxmf JUDOBB^ 


tlm6B| taken by the Bq atudente by eaoh of four 
mathode are fIven la the appendix (A-M)» Axeragae are 
eummerlaad In tidb).e*ia« 


TAB1J8 aa» 

/T^x rns^ 

a ^ i . . 4iwlH*KIM»ie i — IH II PB * dliiOlll I ■ ■ P y 

feu -f«V>e-h, 


uNlb 


aeMBMPdia 




««iv« Mt))Od 
Stifle « 

* 

tlOi« 


Clotq)ldk« THads Quadruplata* 

patra* 


mm ii nj i mn p i i > e>^ 


lXh*l» 1 MI| W 




mm 


Haan* Biff# 7^89 7«88 






tm 


Wm flBe* the Utift eeueye Uy-«»t enpl«r*i 


-fl A-l ^ J I 




«S7* 


to Qountsp th« prdAr Ptfpatc thp appropplatfi woai' 

IpplB of vaBlaacn me auPtm out; following ttw proMdun 
deooplbod In WtMP*o Statistloal pplnolploo In oMpovinontnl 
donlgna Mtft bablo ohowlng pramduro lo glwtt in th» 
Appnndln A«3A» lha analyBlo of vartano* la givan in taibla 
la below* fhe design oould be considered as a eress over 
design* 


smiSd 

AiiA]:xbi& or vmiiahob TASia. 

tcroSB ever design) 


3ourq« Ot 
wHatlont 

df 

SgSn 

if*h* 

r. 


OiAijeets* 

69 

MdvTl 

<»8a 

sai 



9 

asi«gt 

97 as 

S8>M 


treatments* 






Qodaeelens* 

a 

ISlSiiM 

«as«si 

ai««a 


Brrer* 

m 

dlg««7 

s*ss 



total 1 - 

aa9 

SMSQaBl 





It is seen tlwt the dlffetennes in average tlens tdcen 
by the four uathsds afs highly algoif leant* Also tnera is 
highly slgnifldsnt dlftferanne la the avsrage tines of the 
four econssiens ef adnlntstsstlons 4*e* the four ordere 
Of preeentstiett* In ibis ease einee fsem tge error tern 
the tttteyeindivtdual vsrtetioee have been reeessdy the error 

te «i«b lewsr then thst la th* nnelyels 


eeeh npsWt 










Of vorlMwe Of «alb« n, thore %t» wfov o.b. Snaludod Inter 
indlvJAual verletlone wee 4«9M» the testa of elKnlfleenoe 
Jo tMe eneJjreie of varfatlon telbe 13 are time dtora powerful 
than thocaa of tahla 

Ha«iniftn«Ki4iuI* B prooedura Otaiblo la givan In A« 
ad) appllad for tha oomparlaon or the maana of 12» 

l^ede to the oonoXuaion that all the name dlffar algAlfl- 
oantly from one another« In tahle U» the toat ma not poMr"* 
ful enough to bring out the algnirieaoad or dlfferenoea among 
the mean tlmaa of the trledOp quadrupleta and partial paiFi 
proMdureoi 

c QwriGifiOT O f mmmHXn 

ieiamd.ai m w rnm wm M a | ^li H ai mm ■ i » Wi g jiii g | i rt i ■ ■ n 

Vhe OotfJtialent of agreement between Judge a In eaeh 

of the four forma IvOf aomplate pair a p partial pairop triada 

« 

and quadrupletg are vga?! and «asB« fhaae flfuree 

are not hlgh| beeauia in reepaet of leiaure time aotlrltleat 
the prefareneea of the atudenta are not liueip to be the 
eanie* But the ooefflelent of agreement la ranging froim #888 

I 

t» iOa? t0r tuo foot optApQCp snaioutiina tiwt « 3 .ll Vim 
•«uil*ntu Bgfwe bo tsbe onie oxunb wibh oil the four nebinbd*. 
tlwo *0 fev Eb blw oxbonb at otfoomeiitb enAnc bbodonbo Ib 
oenaomuMli all bM four moblttdo «fb leero or Ibo* «do«Uf 
•ffoobfvo f JVM boaolebbbt bboulbb* 


Ndhe 




ibiiti 1 dmiiib ibiw«i 






0 formulb fo* ObXoulbbleu oOiCffbibiib bf bgrboimab lb baicbii 
f»M ffbbtanlbUbb of bbbHudb bmIo <!on«bmi«too* bjr 

IMbipftl bob# .C . 

, . I’" 'S' ' . ' 




*69* 


VAai.B 

Ian 

GowplwM «tii97 

patv*« aSBl 

tvjlndB. *834 

QuildrvipiBfcP* *038 

i r i i i 1 r ^ ---- ' ■ ir ■ ■ I ■ 





jmm 


^teClSSIOlKi OP !UiSUi;.T3 and 
^ONCliUSZON^* 

wnia^ WM 


to ttili Rtmly the followlni four moilAiiodN aQAliOg 
a tivaa ut of Id vtlnoll hava bean oonpapad asq^lrtoalSy* 

It Oon(p)«ta palre involvUig 78 palvti 
a» Navtial palpa Involving 39 palbtii 
3« Ihrlada InTrolatag a balanmd aat of 33 bPladfiaufi 
4* {{UBdtupltftN Involving a balanwd Mt of 19 

gttadroplAtit 

IHa 23 itlpiuU onoeoA oitw 13 itlattf* ilM uglvltitii 
and tha judgit (ttw gtudenba of Xl olasa in a aollago) oart 
atikAd to indlaato tbalr onlop of ptwCOranao* fo.v tbOMi IB 
aottvltSAfl bp oaob «f tbt few iaatlxKM* s« vltl) «aeb mothod 
bbe Mal«valuA« vmm dotemlned fop oaob of tbt 33 aotlvtiilof 
Md tbopo n*vn omipavid to out to wlut oatoat tba fear 
wthoda lewl to ttw >m* Mil* value«« Alta tbe avepue tint 
taken nltk «aak natlwd «ai ealettlatad to flag out eUloh 
anting took Inaat tiae and tin avopage ttnaa gmered 




■lgfiiflc9Rint3Lar thg four tottofti* 

Iti Qca^ t]Fp« of Mily thft dfitta, fox' tliift four 

mthodJN aJi triad an four Indopandaiit randomly formod group a 
of Id eaQh uora ooi]ialdarad» tn tlila oaaa MoauBa of niiall 
alga of aaoU src^vip and baoaueo of large individual varla^ 
tlona In the mattiar of preforonoaa of the leipura tlina 
AOtlvltleOg vary high eorralatlona are not aj^aotad batuaan 
the aoalovaluaB obtained by the diffarent nathoda* It la 
found that the raoK aorralationa between tbe uathoda variOa 
from i,A8 to vfifi atd produot atomant oorrelatione batwaan 
aoala vaXuae varlae from «AQ to «8d« taken by ludgao 
la rating taak te Saf In and partial palta and 

I 

QM in tflcA« of lUi» nMMgo tin* takwi lo palva* 

In anotlsT typ» of wuklysle, tfao aoate valuoa of 
tho aotlvltlo* v»T» obtatnAii by oooh of tho four niEitliodo 
Oriod. on tiw oikfflo Mb of 60 obodonbo of bt» nmpio* or 
oouros tbo doolgn hub ouoli that no ona motbod woo unduly 
fovourod* fhft order effaoto wro properly oounber bnlenoed* 
Here If tM four mnthede ere ooually offeoblw* Xb ie 
«xpootod that tMjr would load bo aloeat Idenbloal >ealt 
valu«a« beeauM tiMy aV« need an bln eeiiw Mb of 60 oMdaobo 
Xbaro a^r bo aona affaob of BHAory influenoiag fetw raeponoii 
bo btaiB fonoo bbab Mvo fiven to tbe obudaato on bbn aad* ovd 
and 4tli oooaMtMto* Xbo trtada and quadruploto avo oory 
diffaront in naOWM «Ml oo tbo biaa duo bo aoemry probably 
nab no MVltoutt fMro over euob ofCooto St any wottUt 
oovalily toaftdWJpivtiSi' Wo •^ow* aotoadt# , ao oyiloy offootsiP 




aisi 40unt«v bnlaUMd oy 4qu4ll|y dlatrSbuteft owit all th# 
towe nMChods* 

Har* pMdUQt neiwflfe oorf^Iatlon* bst'iMvn Baftl4»valu4tf 
«ra vatutlns trora «87 to «9d* T)w rank oorvalatlona ara bat* 
i««an tSO to *90* lha tlna takao bjr jvdgaa In rating taek it 
600 1ft partial palrei Tt% la trlafta and 860 In quadruplaba 
of tha avaraga tlaw Qonavuaad In oonplata palra* 50 nomplata 
paira taka naxloKw tlaa« 

Ihouift tfto ayarage timaa dtffar aigntfloantijr for 
ttiB four BMttkedB, It la agpoatad that tha dlfforanaaa aould 
baaono abarpar bad a alnllar eomparlaon baan made for mr» 
than 13 afei»ull« bona tlM la apant In jCollowlng the for 
aaob aaaa* Ihla Mould baooma a amall 0 fraetton of total 
time In oaaa thaxa ara a largo nunmar of atlmullR It la not 
poealbla to ganarallaa tha raaulta about ^ataraga tlna*a It 
Mould depend on tiM natura and m nunibar of Btlmulli langth 
or tnitruatlona at«, but It aaama that in a ak altuation 
alnllar to tha praaant tha laaat time would ha raqulrad 
in partial palrr* aoam nara m trla'ia and quadruplata and 
lyt f iyt fflun tlna oonamnad In oooplta paira of oouraa* In a 
almllar altuatlonOf tho Mort out proaaduraa oan bo uaad 

I 

in atead of tha aenvloba paira oonparlaon Mlthout nOklng 
aayteua dirraranaa to tha aaala*taluoa and the rank a of 
atinuXI* Shooa abort out prooaduraa will yaault In aavlMg 
or tlM« rhaaa prooaduraa will ba nova ueaful In thO 
altuationat nbnvk tha mn^ar »r afelnult la lofga* 






Oo0ttlAlmtt of tiTOMMut bo^waan Juagao lit thaaa 
foiw oaisiwga an mnilog from *S2B to ^aa?* znaaai mv» not 
blfhi buti in aaaa of laiaon tiua aatl'Vltloa iiAwit)i agt»0“ 
iiiont la not as^aatad* It ahomia trand mhateaar dagno 
of agnamant than oxlata. It la tha anaa MUi Itor all 
tha oettaDda of soallng* 

Intar ratar raltabllity flgoraa in thaw four 
mathoda era ranging fron «9B to «00« It dioma that jnaga* 
ara aqually oonalatant in aaoh of four notboda* It 
apparently wana that oonOletenoy la not dlraat fumtlon 
of tinO( whSah ratera oonauae* 

thia atudy la baaad on a aamplo of do Individuals 
only* for tha oomptrieon betwaen tha four mthoda bawd on 
data from 4 independant groups*. tha aiao of awh group la 
jttBt IB* Tha atimali in thla atudy art atrah that agreanant 
among judges la not nuoh* Tha re aulta oan ba ganarallaad 
to only Buoh atlnmll* Thm ethava bare earlier worked ulth 
other typea «f irttlanill« tiam alae tha four mathoda oeuld bm 
eomparad using ethar typaa of atlw»lt« Thsra are only Ul 
stimuli* tt mould ba of Intaraat to aaa tdmt wuld happen 
with more etfantlte 
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